PATIENT PRESENTATION
====================

A 37-year-old woman presented to the emergency department (ED), brought in by her boyfriend, with the chief complaint of altered mental status. The patient was alert but agitated and refusing to answer questions regarding orientation. She would only state, "I don't feel right," "I want to get out of here," and "I need to go to the bathroom to urinate." Because of her inability to provide a history, the initial history was provided by her boyfriend.

The patient had been under stress lately due to the start of a new job that same day after 2 years of unemployment. The patient was last seen normal that morning, just prior to leaving for her job. Her boyfriend received a phone call from the patient in the afternoon, during which she seemed frightened, anxious, and unaware of her surroundings. The boyfriend subsequently brought the patient to the ED, because he was concerned about the patient's behavior and was worried that she might have "taken more than 1 pill of lorazepam."

She had no past medical, surgical, or psychiatric history, no known allergies, and no family history of illnesses. An outside physician had prescribed the patient lorazepam for "anxiety" 1 month prior, but she did not fill the prescription. There was also no history of recreational drug use.

Her initial physical examination included the following vital signs: blood pressure 127/82 mmHg, heart rate 117 beats/min, respiratory rate 22 breaths/min, temperature 36.8°C, and oxygen saturation 100% on room air. She appeared frightened, did not make eye contact, and refused to answer questions. She continued to state, "I don't feel right. I want to go home." She intermittently attempted to climb over the railing of the gurney during the examination, alternating with being in a fetal position. Her pupils were both 5 mm in diameter, round, and reactive. Her mucous membranes were moist, and her neck was supple and without masses. Her lungs were clear to auscultation, and her heart was tachycardic without any murmurs, rubs, or gallops. Her abdomen was soft and nondistended. Her neurologic exam was limited due to her lack of cooperation. She could state her name but refused to answer any further questions about orientation. Her cranial nerves were grossly intact, she was moving all 4 extremities, and her gait was normal. Her extremities appeared normal with no edema. Her skin was warm and dry without evidence of trauma or a rash.

The results of her initial laboratory testing are listed in [Table 1](#t1-wjem-14-177){ref-type="table"}. The notable findings were a decreased CO~2~, accompanied by a primary respiratory alkalosis found on venous blood gas test. The electrocardiogram showed sinus tachycardia at a heart rate of 112 beats/min with normal intervals (including a QTc of 411) and no ST or T changes.

During the initial work-up period, the patient was given 2 mg of lorazepam orally and 2 liters of intravenous normal saline. Even prior to receiving fluids, the patient was making frequent trips to the bathroom, where she produced variable amounts of urine. She had to urinate 6 times during an 8-hour ED stay. Her heart rate continued to rise to as fast as 140 beats/min. Her temperature eventually spiked to 38.2°C.

Because of the patient's escalating heart rate, fever, and progressively worsening confusion, an infectious workup was pursued, which included a chest radiograph (CXR), urine analysis, and non-contrast head computed tomography (CT). Additionally, a lumbar puncture (LP) was performed. The CXR, non-contrast head CT, and LP were all normal. A urine toxicology screen was positive only for benzodiazepines, the urinalysis was normal, and her urine pregnancy was negative.

Thyroid function tests were sent, which revealed abnormal results with a thyroid stimulating hormone level of 0.01 U/mL (normal 0.3--5 U/mL), free T4 of 4.08 ng/dL (normal 0.8--2.8 ng/dL), and T3 of 9 ng/mL (normal 75--200 ng/dL). Combining these results, which demonstrated a hyperthyroid state, with the patient's constellation of signs and symptoms culminated in the diagnosis of a severe thyroid storm.

DISCUSSION
==========

In summary, a 37-year-old female presented with altered mental status, sinus tachycardia, fever, primary respiratory alkalosis, and urinary frequency. We considered many conditions that fit with these features. The top 5 diagnoses on our differential diagnosis included drug or medication not detected on urine toxicology screen, hyperthyroidism, psychiatric illness such as anxiety, pulmonary embolism, and sepsis ([Table 2](#t2-wjem-14-177){ref-type="table"}). Each objective finding has a broad differential diagnosis but hyperthyroidism was the only unifying diagnosis when all 5 findings were present. We will further discuss one of the more interesting features of our patient's presentation of hyperthyroidism: urinary frequency.

A notable aspect of the patient's case was how frequently she had to urinate. Within the course of the patient's 8-hour ED stay, she urinated at least 6 times. Her boyfriend had not noticed any urinary issues prior to this ED visit. Most commonly, frequent and urgent urination is caused by a urinary tract infection. Other causes include diabetes mellitus from glucosuria and pregnancy. These were ruled out based on a normal urinalysis, showing no glucosuria or cells, and a negative urine pregnancy test. Mild urinary frequency could also be linked to excessive alcohol or caffeine intake but this history was not obtained.

Because we were unable to quantify the amount of urine (the patient did not cooperate with urine collection), polyuria was considered. Polyuria is defined as producing at least 3 liters of urine over 24 hours. It was unlikely that the patient had primary polydipsia, which can be caused by either a psychiatric disorder or a hypothalamic lesion, given that there was no reported history or observed increased intake. Central and nephrogenic diabetes insipidus that can lead to symptomatic polyuria were unlikely given the absence of hypernatremia, no history of lithium ingestion, no evidence of hypercalcemia (common causes of nephrogenic diabetes insipidus in adults), and a normal head CT.

The literature on lower urinary tract symptoms in patients with hyperthyroidism is scant but a few studies show that patients with hyperthyroidism have significantly increased micturition frequency and nocturia.[@b1-wjem-14-177] Some patients with Graves' disease have significant lower urinary tract symptoms with urinary frequency being the most common symptom.[@b2-wjem-14-177] The mechanism of urinary frequency in patients with hyperthyroidism is still somewhat unclear. It could be due to increased thirst and water intake, but it is also thought that hyperthyroidism is associated with a hyperdynamic circulation, including increased cardiac output and blood pressure, as well as decreased peripheral vascular resistance. These changes can lead to increased renal perfusion and increased urine output.[@b3-wjem-14-177]

CONCLUSION
==========

Hyperthyroidism should be considered when evaluating a patient with urinary frequency, especially with a normal urinalysis and negative pregnancy test.
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###### 

Initial laboratory test results.

  Test                                Result     Normal values
  ----------------------------------- ---------- ---------------
  Complete blood count                           
    White blood cells (×10^9^/L)      11.7       4--11
    Hemoglobin (g/dL)                 14.6       12--16
    Hematocrit (%)                    42         38--47
    Platelets (×10^9^/L)              307        150--400
  Chemistry                                      
    Sodium (mmol/L)                   133        135--145
    Potassium (mmol/L)                3.3        3.5--5.1
    Chloride (mmol/L)                 103        98--107
    CO~2~ (mmol/L)                    15         23--29
    Blood urea nitrogen (mg/dL)       12         6--22
    Creatinine (mg/dL)                0.5        0.5--1.1
    Glucose (mg/dL)                   124        70--110
    Calcium (mg/dL)                   9.4        8.8--10.3
    Aspartate aminotransferase U/L)   19         \< 35
    Alanine aminotransferase (U/L)    19         \< 35
    Alkaline phosphatase (U/L)        51         25--100
    Albumin (g/dL)                    4.5        3.2--5
    Total bilirubin (mg/dL)           3.9        0.1--1.2
    Lipase (U/L)                      23         7--60
  Toxicology                                     
    Acetaminophen level (mcg/mL)      UND        UND
    Ethanol level (mg/dL)             UND        UND
    Salicylate level (mg/dL)          UND        UND
  Venous blood gas (VBG)                         
    pH                                7.63       7.32--7.42
    pCO~2~ (mmHg)                     14         38--52
    pO~2~ (mmHg)                      43         24--48
    HCO~3~ (mmol/L)                   14.3       19--25
    Lactate (mmol/L)                  0.8        \< 2
  Human immunodeficiency virus        Negative   Negative

UND, undetectable

###### 

Most likely etiologies and their correlation with the patient's presentation.

  Etiology                                                      Altered mental status   Sinus tachycardia   Primary respiratory alkalosis   Fever   Urinary frequency
  ------------------------------------------------------------- ----------------------- ------------------- ------------------------------- ------- -------------------
  Drug or medication, not detected on urine toxicology screen   ✗                       ✗                   ✗                               ✗       
  Hyperthyroid                                                  ✗                       ✗                   ✗                               ✗       ✗
  Psychiatric illness, such as anxiety                          ✗                       ✗                   ✗                                       
  Pulmonary embolism                                                                    ✗                   ✗                               ✗       
  Sepsis                                                        ✗                       ✗                   ✗                               ✗       
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